Institute of Animal Physiology, Babraham, Cambridge (Received 20 December 1965) Previous studies on the hydrolysis of unimolecular films of lecithin by venom phospholipase A (EC 3.1.1.4) used changes in the surface potential to measure the extent of the breakdown (Hughes, 1935a; Colacicco & Rapport, 1965) . It was assumed that the lysolecithin formed remained in the film and that the replacement of lecithin by lysolecithin led to a decrease in the surface potential corresponding to the known differences between the surface potentials of films of pure lecithin and lysolecithin (Hughes, 1935b) .
The present experiments, with a surface radioactivity technique (Bangham & Dawson, 1960) , show that when unimolecular films of three 32p_ labelled phospholipids are treated with cobra (Naja naja) venom a considerable proportion of the lyso-compound formed actually leaves the film. This loss allows the physicochemical and biochemical determinants of the reaction to be investigated more directly.
The apparatus consisted of a cylindrical glass dish (9cm. diam., 4-5cm. deep) with a central glass-plate barrier (1cm. deep) fused across the diameter of the open end and which divided the surface of the aaueous contents into two semicircular areas. The vessel was nearly filled with 0.9% NaCl solution (275ml.) in 073mM tris-HCl buffer, pH7-2, and a solution of the radioactive phospholipid (20,ug. of P/ml.) in v/v) Dawson, 1963. [32P] Phosphatidylinositol was isolated from 32P-labelled Lipomyce8 lipofer by using chromatography on formaldehyde-treated paper (Horhammer, Wagner & Richter, 1959) for the final purification. The surface radioactivity was measured with a mica-window Geiger-Muller counter coupled to a rate-meter and pen recorder. The surface pressure was recorded with a Wilhelmy (1863) dipping plate and torsion balance. Reagents and venom were inserted into the other side of the vessel and the whole contents were stirred magnetically from the underside. with about 80-85% in the bulk aqueous phase and the remainder in the film. The requirement for Ca2+ (0-73mM) was absolute (Fig. lb) whatever the surface pressure of the film. It could not be replaced by adding stearylamine to the film or Mg2+ to the bulk phase: indeed, the addition of Mg2+ antagonized the action of Ca2 . EDTA (1 1 mM) completely inhibited the hydrolysis even when the reaction had started.
With films of lecithin at a surface pressure near the collapse (46 dynes/cm.) the loss of radioactivity on adding Ca2+ and venom was minimal (Fig. 1c) . When the pressure was gradually lowered a rapid loss of radioactivity began at a pressure of approx. 29-33 dynes/cm. Below this pressure the initial rate of reaction (time for half substrate disappearance) appeared to be not appreciably affected by the pressure of the film. Addition of 15% dicetylphosphoric acid (but not stearylamine) to the lecithin caused a greatly increased loss of 32p from high-pressure films in the presence of venom (Fig.  Ic) . However, as the pressure fell an accelerated rate of loss again became apparent at about 30 dynes/cm.
The behaviour of [32P]phosphatidylethanolamine and [32P]phosphatidylinositol films was similar to that of lecithin in that Ca2+ was obligatory for the enzymic hydrolysis. Whereas the loss of radioactivity from high-pressure phosphatidylinositol films was very slow, that from similar films of phosphatidylethanolamine was rapid even at high pressures (Fig. ld) .
If it is assumed that the slow loss of radioactivity from high-pressure lecithin films is due to a low rate of hydrolysis rather than an inability of the lysolecithin to leave the film, the present results suggest that yeast lecithin in a unimolecular film is not readily attacked by Naja naja venom unless the area/molecule is greater than about 75k2. The ability of dicetylphosphoric acid to enhance hydrolysis at film pressures above this may be due to the surface dilution caused by the repulsion of the anionic groups introduced into the film and the consequent increased spacing of the lecithin molecules (cf. Bangham & Dawson, 1960) . However, it must be emphasized that a similar enhanced hydrolysis is not produced when cationic groups (stearylamine) are introduced into the lipid-water interface. Rather surprisingly, dicetylphosphoric acid does not stimulate the hydrolysis of lecithin particles by cobra venom and indeed acts as a potent inhibitor when the system has been activated with diethyl ether (Dawson, 1963) . The hydrolysis of high-pressure films of phosphatidylethanolamine is probably due to these possessing a negative ; potential owing to there being only partial ionization of the phospholipids' amino groups at the pH used (7.2). It was noted previously (Dawson, 1963 ) that 36C37c large phosphatidylethanolamine particles are hydrolysed without the necessity for the addition of diethyl ether. This latter solvent probably activates the hydrolysis of lecithin particles by causing a wider spacing of the phospholipid molecules orientated at the lipid-water interface as well as preventing the accumulation of the liberated fatty acids at this interface. The lack of hydrolysis of high-pressure phosphatidylinositol films is not consistent with this idea, but here other factors may be operative. Thus such films have a much higher affinity for 45Ca than either lecithin or phosphatidylethanolamine (Dawson, 1965, and unpublished work) , and this may have the effect of masking the stimulating effect of the interfacial anionic groupings.
